Urokinase-type plasminogen activator (u-PA) is a serine protease that cleaves Arg561-Val562 bond in plasminogen to convert it to the active serine protease plasmin, which is involved not only in blood clot dissolution but also in a variety of physiological and pathological processes requiring localized proteolysis1). u-PA is synthesized and secreted as a single-chain zymogen form (pro-u-PA)2). Prou-PA is proteolytically activated (by cleavage at Lys158-Ile159) into a two-chain form (tcu-PA) by plasmin2,3). It is postulated that pro-u-PA has a slight intrinsic proteolytic activity to convert plasminogen to plasmin4,5). The reciprocal activation of pro-u-PA and plasminogen provides a mechanism for initiation and localized propagation of fibrinolysis and matrix proteolysis. We screened microorganisms for their ability to produce low molecular weight compound that enhances the reciprocal activation of pro-u-PA and plasminogen and identified surfactin C as an active compound. Surfactin C enhances the reciprocal reaction by modulating plasminogen conformation. This effect leads to elevation of fibrinolysis both in vitro and in vivo6). In this study, we have identified and characterized several other bacterial lipopeptides (isohalobacillin and iturins C2 and C4, as well as four surfactins). A1238 and iturins C2 and C4 from Bacillus sp. A2822 as described previously)10,11) Iturins A2 and A412) were kindly provided by Higeta Shoyu, Co. (Chiba, Japan).
Reciprocal Activation of Pro-u-PA and Plasminogen u-PA activity generated from pro-u-PA in incubation with plasminogen was determined as an index of the reciprocal activation. Pro-u-PA (20nM) and plasminogen (20nM) Results and Discussion
As a result of screening microbial cultures for agents that enhance reciprocal activation of pro-u-PA and plasminogen, we identified seven metabolites in addition to surfactin C, which was previously characterized in detail6). Of these, five compounds belonged to surfactin family (surfactins A, B1 and B2, [Ile7]surfactin and isohalobacillin) and two to iturin family (iturins C2 and C4) (Fig. 1) . When the reciprocal activation was measured as the generation of u-PA activity from pro-u-PA, activity appeared after a 20-minutes lag time and increased rapidly thereafter.
The addition of surfactins A, B1 and B2, [Ile7]surfactin and pro-u-PA activation (Fig. 2, A and B) . The dose response curve for each compound was sigmoidal and half maximal of a cooperative mechanism in the action of these compounds. These effects were very similar to that of Surfactin C enhances the reciprocal activation by modulating plasminogen conformation6). This effect can be assayed by measuring plasminogen activation, since conformational relaxation renders the plasminogen molecule to be activated by tcu-PA at higher rate. In this plasminogen activation assay, the four surfactins and isohalobacillin caused marked enhancement at concentrations similar to those required for elevating the reciprocal activation (Fig. 3, A) . Similarly, iturins C2 and C4 were also active in increasing tcu-PA-catalyzed plasminogen activation (Fig. 3, B) . These seven agents did not affect activities of plasmin and tcu-PA as well as plasmin-catalyzed pro-u-PA activation (part of the results are shown in Fig. 3, C-E) . These results suggest that the modulation of plasminogen is the common mechanism for the enhancement of the reciprocal activation by these agents, whereas detailed action of iturins C2 and C4 may be distinct from that of surfactins, as suggested by the results shown in Fig. 2 . Iturins A2 and A4 were inactive in enhancing tcu-PA-catalyzed plasminogen activation (Fig. 3 
